Altering the binding activity and specificity of the leucine binding proteins of Escherichia coli.
Two leucine-binding proteins with overlapping specificities for the branched-chain amino acids are present in Escherichia coli. In order to study the basis of specificity for the very similar hydrophobic ligands, we have constructed a series of site-directed mutants of both proteins based on inspection of the leucine-isoleucine-valine-binding protein crystal structure reported by Sack et al. (Sack, J. S., Saper, M. A., and Quiocho, F. A. (1989) J. Mol. Biol. 206, 171-191). Each of the mutant proteins was overexpressed and purified, and their binding activity for a wide variety of potential ligands was measured. By introducing a common restriction endonuclease cleavage site in the two proteins, two hybrid binding proteins consisting of the amino-terminal third of one binding protein fused to the carboxyl-terminal two-thirds of the other were created. The results of these studies indicated that the binding site of the leucine-isoleucine-valine binding protein can accommodate a branch at the beta-carbon of the ligand and that hydrophilic groups on the ligand can be accommodated only in certain orientations. None of the single amino acid substitutions resulted in complete switches in specificity between the two proteins, suggesting that additional residues are involved in leucine binding and discrimination among the branched-chain amino acid substrates.